A perspective on clonal phenotypic (antigenic) variation in protozoan parasites.
Intra-clonal phenotypic (antigenic) variation is used by many pathogens to evade the consequences of immune-mediated killing by mammalian hosts. In this substantially theoretical article, I emphasise that antigenic variation (sensu stricto) involves no change in genotype; its importance as a mechanism for promoting pathogen transmission and its polyphyletic origin. From a functional perspective, antigenic variation is constrained by the requirement to meet five conditions. These are: capability to express several antigens against which functional immunity predominates; capability to interact with the environment; mutually exclusive expression of variable antigens in each cell within an infection; mutually exclusive expression in the within-host pathogen population and the capability for population growth within a host. Meeting these conditions leads to chronicity of infection and high rates of hierarchical and reversible switching of expression between variable antigens. The organisation of hierarchical expression is discussed in some detail.